Oscillatoria terebriformis, a gliding, filamentous, thermophilic cyanobacterium, exhibited an inhibition of gliding motility upon exposure to fructose. The observed response was transient, and the duration of nonmotility was directly proportional to the concentration of fructose. Upon resumption of motility, the rate of motility was also inversely proportional to the concentration of fructose. Sulfide caused a similar response. (Fig. 1) . Castenholz (3, 4) has demonstrated that the clumping rate is directly related to the rate of gliding motility and that gliding continues in the dark, although at a somewhat lower rate. The maximum rate of gliding motility by 0. terebriforinis (strain OH-51-Ot) is 8.6
ronment which is both anaerobic and highly reducing. In the laboratory, this species was shown to be capable of maintaining viability for periods up to 1 month by fermenting exogenous fructose to lactic acid, but only at a negative environmental redox potential. When respiring aerobically in the dark, 0. terebrifjrinis rapidly depleted intracellular stored glycogen and often lysed in 24 to 48 h. Therefore, the downward migration appears to be adaptive.
In this report, we present the results of laboratory experiments on chemokinetic responses of 0. terebrifoirnis to several organic compounds and interstitial mat water and additional results on the specificity of sulfide in eliciting the negative chemokinetic response.
An axenic clone of 0. terebriiformiis (OH-80-Ot-D) was isolated in 1980 from Hunter's Hot Springs, Lakeview, Oreg. (15) . This culture was maintained at 45°C on D medium, a mineral medium with 0.52 mM nitrilotriacetic acid (a chelator) as its only organic constituent (5 Figure 2 illustrates the effect of fructose concentration on clumping. In this experiment, done at 45°C in the light, concentrations of 0 to 7 mM fructose were used. As fructose concentration increased, the time before the onset of clumping increased. In additional experiments, fructose concentrations of up to 30 mM were used, which prevented the onset of clumping for 25 min.
The experiment of Fig. 2 is depicted graphically in Fig. 3 (Fig. 3 ). When trichomes which had been exposed to 7 mM fructose were redispersed in basal D medium, the onset and rate of clumping were as rapid as if no exposure to fructose had occurred. No further experiments were done in this line of investigation.
Clumping experiments were also done with glucose, acetate, and lactate (all at concentrations of 10, 15, and 30 mM), as well as interstitial water from the natural microbial mat from which 0. terebriformis was isolated. None of these compounds had any effect on either the onset of clumping or the rate of clump edge retraction. The carbohydrates were selected because both glucose and fructose can serve as an extracellular carbon source to support fermentation in 0.
terebrifor-mis (15) and because acetate and lactate are common organic compounds produced in hot spring mats (1) .
In a previous report (14) , we demonstrated a negative motility response by 0. terebriformis to sulfide. Artificial gradients of sulfide were set up in vials. An overlay of dispersed 0. terebrifo)rmis in soft (0.7%) agar was inoculated on top of a 0.7 mM sulfide plug (also soft agar). A discrete band of trichomes accumulated just below the boundary of the sulfide plug.
An additional series of experiments was done to determine whether the negative effect of sulfide on motility was, in fact, specific. It is possible that the observed accumulation of trichomes in the sulfide zone was due to the negative redox potential or to anoxia per se, both caused by sulfide. To 
